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Abstract
Introduction – An uncomplicated, self-limiting epileptic seizure in a patient with an established 
diagnosis of epilepsy usually requires only first aid, but in the UK it is estimated that 75% of these 
patients are transported to hospital and many are discharged without review or follow-up with 
an epilepsy specialist. Alternative care pathways have the potential to reduce unnecessary 
conveyance to hospital and to improve rates of epilepsy specialist follow-up, and thereby increase 
the quality and cost effectiveness of care.
Methods – A service evaluation of a new alternative care pathway in a regional ambulance service 
in the UK. The alternative care pathway allowed paramedics to refer eligible patients to an 
epilepsy specialist nurse service.
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Suspected seizures are caused by a wide range of condi-
tions, including cardiac or psychiatric disorders, which 
can mimic epileptic seizures (Malmgren, Reuber, & 
Appleton, 2013), and emergency management decisions 
about these patients are complex and require expertise, 
training and guidance. In the UK, nearly all emergency 
calls for seizures lead to the dispatch of an ambulance, and 
a recent study in one UK ambulance study showed that 
75% of these patients are transported to hospital (Dickson 
et al., 2015). Most suspected seizures have stopped by the 
time the ambulance or paramedics arrive on the scene 
(Burrell, Noble, & Ridsdale, 2013; Dickson et al., 2017; 
O’Hara et al., 2015) and many of these patients do not 
require transport to hospital. ‘Reducing the rate of ambu-
lance 999 calls that result in transportation to A&E’ is an 
NHS Commissioning for Quality and Innovation 
(CQUIN) indicator (NHS England, 2016) and the ambu-
lance service has tried to develop guidelines to support this 
aim. Emergency care pathways may allow the delivery 
of high quality care, without the need for transport 
to  hospital (Snooks et al., 2014), but research is required 
to confirm their safety and effectiveness (Scottish 
Ambulance Service, 2007a; Snooks, 2004; Snooks et al., 
2014).
An alternative care pathway (ACP) was set up by the 
Yorkshire Ambulance Service (YAS) in Doncaster, UK, in 
2009. The ACP involved paramedics attending patients 
after a suspected seizure, and referring them to an epilepsy 
specialist nurse (ESN) service instead of conveying them 
to hospital. The ESN then contacted the patient within 
48 hours, reviewed their history and considered what 
changes or investigations might be required as a result of 
the emergency incident. An initial evaluation of the 
Introduction
A single, uncomplicated, self-limiting, epileptic seizure in 
a patient with an established diagnosis of epilepsy usually 
only requires first aid, but suspected seizures are dramatic 
and understandably frighten observers, who frequently 
call emergency pre-hospital services (Ridsdale, Virdi, 
Noble, & Morgan, 2012). Epilepsy is an ambulatory care 
sensitive condition (ACSC) (Bardsley, Blunt, Davies, & 
Dixon, 2013), and sub-optimal ambulatory care (also 
known as routine or scheduled care) leads to unnecessary 
demand for emergency care (Manjunath et al., 2012). 
Precise estimates vary, but in England (population 52.96 
million, 42.96 million adults) seizures give rise to approx-
imately 211,000 calls to ambulance services per year 
(3.3% of all emergency calls) (Dickson et al., 2015). It is 
estimated that there are 60,000 seizure-related emergency 
department (ED) attendances per year (2–3% of all attend-
ances) (Dixon, Kirkham, Marson, & Pearson, 2015), and 
40,000 hospital admissions which represent 9.5% of all 
admissions for ACSCs (Dixon et al., 2015; Tian, Dixon, & 
Gao, 2012). There are currently no published studies 
of care pathways for people after a suspected seizure 
(Scottish Ambulance Service, 2007a, 2007b). Paramedic 
practice in the National Health Service (NHS) in the 
UK is guided by UK Ambulance Services Clinical Prac-
tice Guidelines, published by the Joint Royal Colleges 
Ambulance Liaison Committee (JRCALC) and the 
Association of Ambulance Chief Executives (AACE) 
(JRCALC, 2013). The chapter on seizures focuses almost 
exclusively on rare medical emergencies and there is very 
little guidance on clinical assessment, risk stratification, 
non-conveyance or community management.
Results – The ambulance service managed 3964 suspected seizure incidents in the study period  
(1 July 2015–31 May 2016), of which 22.5% (891/3964) were potentially eligible for the alternative 
care pathway. Of the potentially eligible incidents, 9.8% (87/891) were referred. The 87 incidents 
were generated by 74 individual patients. A total of 97.3% (71/73) patients were contacted 
within the target time of five days, the average time taken for each phone call was 10 minutes 
and the average additional work load generated by each call was 10 minutes. There was a positive 
outcome in 55% (48/87) of incidents.
Conclusions – An alternative care pathway for people after a suspected seizure has the potential 
to safely reduce rates of transport to hospital and to improve care for people with epilepsy. 
However, paramedics in our study used the alternative care pathway for only a small proportion 
of those patients who were potentially eligible. Further research is required to develop tools to 
support paramedics to confidently identify patients that are suitable for management without 
transport to hospital.
Keywords
accident & emergency medicine; epilepsy; health economics; health services administration & 
management; internal medicine; neurology
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Routine data collection from YAS
YAS call handlers use advanced medical priority dispatch 
system (AMPDS) algorithms when receiving calls 
and making decisions about the type and urgency of 
response that is necessary. Suspected seizures are allo-
cated AMPDS code 12. We used AMPDS code 12 to esti-
mate the number of suspected seizure incidents in YAS 
during the study period. These data are collected routinely 
as part of the computer aided dispatch (CAD) dataset. 
It should be noted that the number of incidents and the 
number of patients are not the same. One patient may 
generate more than one incident over a period of time.
Service evaluation methods, data 
collection and data analysis
For each referral form received by the ESNs, a service 
evaluation form (SEF) was completed (Supplementary 1). 
Data from the YAS referral form and the STH SEF 
were entered into a Microsoft Excel® spreadsheet and 
analysed. Quantitative data were analysed using standard 
descriptive statistics. For patients who were referred 
multiple times during the evaluation, the most recent 
clinical and medical information is reported. Free text 
data on seizure frequency were transformed into a cate-
gorical variable with the following categories: daily, 
weekly, monthly, yearly and unknown. 
The ESNs attempted to contact all patients and taking 
action was not dependent on a successful contact. For 
example, after failing to contact the patient by phone, 
they may have liaised with the patient’s GP. We collected 
data on the actions/outcomes in the SEF, for example 
‘referred to the epilepsy clinic’ or ‘contacted pharmacist 
about anti-epileptic drugs’. These outcomes were catego-
rised into positive or neutral by one of the authors (JMD). 
A positive outcome was one which was likely to result in 
improved patient care. A neutral outcome was one which 
was not likely to result in improvements in patient care but 
which was unlikely to cause any harm. Our dataset did not 
include a specific variable on adverse outcomes because 
these data are very difficult to collect without data linkage 
between organisations, but both YAS and STH were asked 
to report any adverse outcomes that were identified during 
operation of the ACP. We analysed data for referrals 
made during the first year of the service (1 July 2015– 
31 May 2016) (11 months).
Ethics and approvals
This project was registered and approved as a service 
evaluation by the Clinical Effectiveness Unit of STH 
(6896).
Results
YAS managed a total of 3964 suspected seizure incidents 
(AMDS code 12) in Sheffield (2687) and Rotherham 
Doncaster pathway showed that the satisfaction of those 
patients referred to the ACP was high and that the ESNs 
delivered meaningful interventions. However, the number 
of potential patients referred to the ACP was low and it 
was not possible to draw robust conclusions from the data. 
In response to these preliminary but positive data, a new 
ACP was established between YAS and Sheffield Teaching 
Hospitals NHS Foundation Trust (STH) in July 2015. 
Patients were eligible for the pathway if they lived within 
the geographical boundaries of two clinical commission-
ing groups: NHS Sheffield (460,326 adults, 569,737 
adults and children) and NHS Rotherham (207,563 adults, 
260,786 adults and children) (whose epilepsy services are 
provided by STH). This article reports on the results of an 
evaluation in the first year of the service (1 July 2015–31 
May 2016).
Methods
The alternative care pathway
The ACP was aimed at adults (> 16 years old) with a 
known diagnosis of epilepsy. Known epilepsy was not 
strictly defined but it was intended to mean a diagnosis of 
epilepsy made by a doctor before the incident leading to 
the referral. The ACP had two elements. First, it provided 
a standard operating procedure and brief guidance for 
paramedics about which patients did not require convey-
ance to hospital. This guidance reiterated key phrases 
from the clinical practice guidelines but did not provide 
any additional decision support about conveyance. The 
second element was a mechanism of referral from para-
medics in the community to the ESNs in STH. Paramedics 
referred patients by phoning the emergency operations 
centre (EOC) in YAS. Staff in the EOC, which is staffed 
24 hours a day, would receive a verbal referral and 
complete all the relevant fields in the referral form which 
was then faxed to the ESN office at STH. The form included: 
referrer details, patient details, GP details, incident details 
(patient-reported medication, patient- or witness-reported 
seizure history and other medical history, paramedic-
reported injuries) and referral details (time and date). 
If the patient was under the care of a neurologist at STH, 
the ESNs would attempt to contact the patient by phone 
within five days of receiving the referral. If they were 
not under neurology care, but the ESNs thought that 
neurology review was necessary based on the informa- 
tion provided in the faxed referral, ESNs contacted the 
patient’s GP to request a referral to a neurologist (this 
referral was required to comply with commissioning 
arrangements). 
The ACP was launched with a two-hour educational 
event, which was attended by approximately 40 clinical 
staff and was delivered by the YAS paramedic lead for the 
ACP (TH). It was also disseminated using the weekly 
operational update, which is distributed to all clinical staff 
in YAS.
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patients were contacted within the five day target, leaving 
a phone message with patients returning the call later. 
After removing these two incidents, the median time 
to contact was 11 hours and the maximum was 4 days 
19 hours. Once contacted, the median time spent talking 
to the patient on the phone was 10 minutes (range 5–30 
mins). Table 2 summarises the activity of the epilepsy 
nurses after receiving the referral.
There was a positive action/outcome in 55% (48/87) 
of incidents. Examples of positive outcomes included: 
contacting medical out-patients to arrange an appoint-
ment in the neurology clinic, contacting the patient’s phar-
macist to optimise AED therapy and booking the patient 
an appointment in the epilepsy nurse clinic. The nurses 
free hand notes give a flavour of these cases: ‘the patient 
was treated for PNES, so a referral was made for the 
psychotherapy team’, ‘patient experiences regular sei-
zures, and has never seen a neurologist, the patient was 
referred’ and ‘the patient has been encouraged to register 
with Sheffield GP so he can access services’. As far as we 
are aware, there were no adverse outcomes as a result 
of referral to the ACP.
Discussion
Our data show that an ACP for epileptic seizures has 
the potential to improve care for patients and to reduce 
unnecessary conveyance to hospital. Many of the patients 
referred to the ACP had a significant unmet need, princi-
pally poor seizure control, which the ESNs were able to 
take steps to address. Of the patients with a confirmed 
diagnosis of epilepsy, 48.1% were having at least one 
seizure per month. This may be due to sub-optimal treat-
ment, or the ACP may have identified a population with 
(1277) during the study period, and an emergency vehicle 
arrived at the scene in 98.4% (3900/3964) of these 
incidents. During this period, paramedics made a total of 
87 referrals to the ACP, which pertained to 74 individual 
patients (87/3900; 2.2%): three patients were referred 
twice, two patients were referred three times and two 
patients were referred four times. 
From the 74 individual patients, 59.5% (44/74) lived in 
Sheffield, 33.8% (25/74) lived in Rotherham and 6.7% 
(5/74) lived elsewhere. The median age was 41 (18–86) 
and 46.4% (32/74) were male. Of these patients, 52.7% 
(39/74) were under the care of a neurologist at STH 
(Sheffield or Rotherham). Using the patients’ hospital 
records, we were able to confirm the seizure disorder diag-
nosis in 44.6% (33/74) of patients. From these 33 patients, 
36.5% (27/33) had confirmed epilepsy, 5.5% (4/33) had 
psychogenic non-epileptic seizures alone and 2.7% (2/33) 
had comorbid epilepsy and psychogenic non-epileptic 
seizures. Of patients with confirmed epilepsy, 88.9% 
(24/27) were taking at least one AED, with 33.3% (8/27) 
taking more than one AED. Of patients with confirmed 
epilepsy, 48.1% (13/27) were having at least one seizure 
per month. Table 1 summarises the clinical characteristics 
of the cohort.
From the 87 individual referrals, 23% (20/87) had 
suffered a seizure-related injury. It was possible to 
make contact with the patient after 73.6% (64/87) of the 
incidents: 21 patients could not be contacted, one was not 
contacted as the patient was already spoken to prior to 
receiving the referral form and the data for one patient 
were missing. The target of attempting to contact the 
patient within five days of receiving the referral was met 
in 97.3% (71/73) of incidents (missing data for contact 
time in 14/87). In both cases where the target was missed, 
Table 1. Seizure and medical characteristics of patients.
Characteristic Epilepsy PNES Both Unknown/could  
not be confirmed
Total
Patients (n = 74) 36.5% (27)   5.54% (4)  2.7% (2) 55.4% (41) 100% (74)
AEDs (n = 74)
 Yes 88.9% (24)  25% (1) 100% (2) 85.4% (35)  83.8% (62) 
 No 3.7% (1)  75% (3) – 12.2% (5)  12.2% (9)
 Unknown 7.4% (2) – –  2.4% (1)   4% (3)
No. of AEDs
 1 50% (12) – – 74.3% (26)  61.2% (38)
 2 20.8% (5) –  50% (1) 8.6% (3)  14.6% (9)
 3 8.3% (2) – – 11.3% (4)   9.7% (6)
 4 4.2% (1) – – –   1.6% (1)
  $5 – – –  2.9% (1)   1.6% (1)
 Unknown 16.7% (4) 100% (1)  50% (1)  2.9% (1)  11.3% (7)
Seizure frequency 
 Daily 14.8% (4) – – –   5.4% (4)
 Weekly 14.8% (4) – – 17% (7)  14.9% (11)
 Monthly 18.5% (5)  25% (1)  50% (1) 19.5% (8)  20.2% (15)
 Yearly – – –  9.8% (4)   5.4% (4)
 Unknown 51.9% (14)  75% (3)  50% (1) 53.7% (22)  54.1% (40)
AED: anti-epileptic drugs; PNES: psychogenic non-epileptic seizures.
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Although we categorised the actions of the ESNs as 
positive or neutral, these were not true outcomes and our 
categorisation of the action the ESNs took after the tele-
phone call was retrospective and based on free text entries 
by the nurses. A weakness of the current data is that we 
did not formally measure whether the actions taken by the 
ESNs had a measurable effect on patients’ subsequent 
seizures or other relevant outcomes (such as healthcare 
utilisation behaviour) or patients’ satisfaction with the 
ACP. An area which requires further work is the develop-
ment of success criteria for the ACP which can be applied 
to future evaluations.
Effective implementation of the ACP was impeded by 
NHS commissioning arrangements. Under local agree-
ments, a patient who has been referred by their GP to the 
epilepsy clinic within the last two years may be assessed/
treated by STH without a new referral. For all other 
patients, a new referral from the GP is required before that 
patient may be assessed/treated. Of the 74 patients referred 
to our ACP, 39 (52.7%) patients were under the care of a 
neurologist at STH and 33 (44.6%) were not. This meant 
treatment resistant epilepsy. Most of our patients were 
taking at least one AED, but it is not possible to determine 
if this was the correct treatment for them or to assess their 
adherence to their AED regime.
The additional workload for the ESNs during the study 
period was modest; they were able to comfortably accom-
modate the workload within their service, although ESN 
capacity would be an important consideration if the rate 
of referrals significantly increased. The ESNs were able to 
contact most patients quickly; the phone call for each case 
took a median time of 10 minutes (range 5–30 mins) and 
the subsequent work also took a median time of 10 minutes 
(range 0–50 mins). Telephone consultation allowed triage 
of patients’ needs, and those patients who did not require 
any intervention could be managed without unnecessary 
hospital appointments. 
Many patients do not receive the specialist follow-up 
that they need after a seizure in routine care in the NHS 
(Dixon et al., 2015), and our ACP was able to ensure that 
these patients received an enhanced level of care. The 
ACP gave rise to a positive outcome in 55% of cases. 
Table 2. Epilepsy specialist nurse activity/outcome after receiving referral from YAS.
Able to contact (n = 87)
 Yes 73.6% (64)
 No 24.2% (21)
 Patient was already spoken to prior to referral form 1.1% (1)
 Data missing 1.1% (1)
Time spent on the phone
 Median (n = 64) 10 mins
 Range 5–30 mins
Time taken dealing with subsequent issues regardless of being able to contact the patient 
or not (n = 86)
 Median 10 mins
 Range 0–120 mins
 Corrected range (excluding 120 min outlier) 0–50 mins
Time taken to contact patient following referral (n = 73)
 Median 12 hours
 Range (excluding two outliers) 0–4 days 20 hours
Action/outcome (n = 87)
 Positive action/outcome
  Contacted MOP to arrange an appointment 5.7% (5)
  Contacted chemist 2.3% (2)
  Contacted GP re AED changes 3.4% (3)
  Made or offered ELS out-patient appointment 16.1% (14)
  Referred onto other ELS teams in other areas 6.9% (6)
  Referred to psychotherapy service 1.2% (1)
  Referred to neurologists 12.6% (11)
  Signposted to their GP 13.6% (6)
 Neutral action/outcome
  Patient already receiving care and/or known to services 45.5% (20)
  Patient declined further support 13.6% (6)
  Data missing 1.2% (1)
  Unable to contact 27.3% (12)
GP:  general practitioner; ELS: epilepsy liaison service; OPA: out-patient appointment; re: regarding; MOP: medical out-patients.
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necessary to guide paramedics when making these diffi-
cult decisions. Examples of these include accepting mild 
tachycardia as part of the normal post-ictal phase and 
finding ways to stop this automatically triggering trans-
port to hospital as a consequence of a raised early warning 
score, agreeing criteria for ‘appropriate supervision’ by a 
carer during recovery and allowing transport home for 
patients who have a seizure away from home such as in a 
local shop or on the street.
A significant challenge in this ACP and in its future 
development is the requirement for inter-organisational 
collaborations. YAS covers a large geographical area and 
not all of these areas have mature epilepsy services with 
the capacity to offer a phone call with ESNs. Even if 
capacity did exist within epilepsy services, identifying 
service managers, who are already busy with existing ser-
vices, to drive the proposed change remains a significant 
challenge.
Conclusion
An ACP for people after a suspected seizure has the 
potential to safely reduce rates of transport to hospital 
and to improve care for people with epilepsy. However, 
paramedics in our study used the ACP for only a small 
proportion of those patients who were potentially eligible. 
Further research is required to develop tools to support 
paramedics to confidently identify patients that are suit- 
able for management without transport to hospital.
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